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Abstract. This article is an introductory overview of the
recent expansion in the development and provision of mathe-
matics support services at third level. In the last ten years the
establishment of Mathematics Support and Learning Centres
has increased significantly in Ireland and the UK. Most third
level institutes in Ireland now supply some level of math-
ematics support. We will discuss the development of these
supports as well as the reasons why third level institutes have
decided to introduce them. We also give an overview of how
these services are evaluated and the impact that they appear
to have on student retention and performance.
1. Introduction
There is widespread concern about the number of students entering
who have basic mathematical problems. Recent reports, (Hourigan
& ODonoghue, 2007; Lynch et al., 2003), contain detailed analysis
of these issues in the teaching and learning of mathematics at second
level in Ireland. Some of the main factors listed include: bad pub-
licity for mathematics, negative attitudes towards the subject, little
understanding of the context or background of mathematics and rote
learning. The National Council for Curriculum and Assessment re-
view (NCCA, 2005) and Cosgrove et al. (2004) have highlighted
possible impacts of these problems. The Organisation for Economic
Co-operation and Development report (1999) discusses the impact
that this has when these students enter third level. Low attainment
in mathematics is cited as a contributing factor in low enrolment
and retention rates in science and technology courses (OECD, 1999;
IDES 2002). There is also significant international research on these
issues (Picker & Berry, 2001).
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The provision of mathematics support is one response from third
level institutions to try and address these issues. The main aim
is to assist students in overcoming their mathematical difficulties.
Mathematics support is also active in helping students with different
challenges and backgrounds such as Access, Disability and Mature
students. It aims to provide a better mathematics learning expe-
rience for students from all these backgrounds. Organisations such
as NCE-MSTL (The National Centre for Excellence in Mathematics
and Science Teaching and Learning) based in the University of Lim-
erick and sigma (The Centre of Excellence in Mathematics and Sta-
tistics Support) based in the UK have been established to promote
and expand, amongst other things, the area of mathematics support.
sigma, for example, has helped establish mathematics support net-
works (hubs) in various parts of the UK. The Irish Mathematics
Support Network (IMSN) was also established in 2009 to promote
mathematics support on a national basis.
In this paper we will present an overview of the creation and sub-
sequent development of mathematics support and learning services.
We will review the reasons why such supports have been established,
their rapid development over the past decade and the evaluations
that are carried out on these services. To some extent, this paper is
an introductory literature review of the research carried out in these
areas.
2. Why are additional Maths Support Services being
provided?
The poor core mathematical skills of a large number of students en-
tering third-level education has been a growing cause for concern for
mathematics educators for many years now. This concern has been
expressed in numerous journal articles and conference proceedings,
and inquiries have been undertaken to ascertain the mathematical
accomplishment of these students.
In Ireland, studies were being undertaken as early as 1985. A
paper from Cork Regional Technical College (now Cork Institute
of Technology (CIT)) in 1985 concluded that their incoming under-
graduates were deficient in basic mathematics. Similar findings were
reported in University College Cork (Hurley & Stynes, 1986), and a
number of other universities and institutes soon followed suit (Bren-
nan, 1997; O’Donoghue,1999). In Hourigan & O’Donoghue (2007),
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the authors discuss some of the details of the problems that are ap-
parent at third-level. They state (p.461) “the inability of students to
successfully make the transition to tertiary level mathematics educa-
tion lies in the substantial mismatch between the nature of entrants
pre-tertiary mathematical experiences and subsequent tertiary level
mathematics-intensive courses.” Indeed, the “mathematics problem”
at all levels in Ireland has received considerable focus of late, with
a comprehensive review of post-primary mathematics education in
Ireland (NCCA, 2005) and internationally (Conway & Sloane, 2005)
undertaken by the National Council for Curriculum and Assessment
(NCCA) leading to the introduction of the new Project Maths syl-
labus this year.
In the UK, in 1995, the London Mathematical Society (LMS), the
Institute of Mathematics and its Applications (IMA) and the Royal
Statistical Society (RSS) produced their report Tackling the Math-
ematics Problem. They investigated concerns amongst mathemati-
cians, scientists and engineers in Higher Education about the math-
ematical preparedness of new undergraduates. In the same year,
the Engineering Council also commissioned a report to investigate
anecdotal evidence and growing speculation that the mathematical
background of undergraduate engineers had changed. The findings
showed that, amongst this body of students, mathematical knowl-
edge was weaker than it had been ten years previously (Sutherland
& Pozzi, 1995). On a wider scale, the Gatsby Charitable Foundation
sponsored a seminar to investigate the same issue in departments of
Mathematics, Physics and Engineering. Again, the findings showed
strong evidence of a steady decline in basic mathematical skills and
increasing inhomogeneity in mathematical attainment and knowl-
edge (Savage et al., 2000). There has, subsequently, been a number
of government-funded inquiries, for example, Inquiry Into A Level
Standards (Tomlinson, 2002), SET for success (Roberts, 2002) and
Making Mathematics Count (Smith, 2004) investigating the stan-
dards, suitability and uptake of pre-19 mathematics qualifications.
These issues are not exclusive to Ireland and the United Kingdom;
reports of this kind have been produced worldwide. Eight years ago,
when the Mathematics Working Group for the European Society for
Engineering Education (SEFI-MWG) produced the first revision to
their report on a mathematics curriculum for engineers, they noted
that “ In increasingly more countries, there is concern over the dete-
rioration in the mathematical ability of new entrants to engineering
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degree programmes.” (SEFI, 2002). In Australia, a government re-
port on teaching produced by McInnes & James (1995) focused on
the experiences of first-year undergraduate students. It “identified
weaknesses in mathematical skills and confidence as a barrier for
success for many students.” (MacGillivray, 2008).
These reports give credibility to the fact that real difficulties are
being experienced by both students and staff in numerate disciplines.
Added to this perceived decline in knowledge, a shift in effort and
student attitude was reported by the SEC (2001), with evidence of
a distinct lack of perseverance in the answering of questions in the
Leaving Certificate examination. Even higher level students were
a cause of unease, which is similar to findings reported in the UK
(LMS, 1995). A lack of competence in mathematics is problematic
as it can lead to: “ Stunted advancement in other areas of the de-
gree programmes... Compromised standard of degrees... Amplified
failure rates and deflated self esteem..” (O’Donoghue, 1999). These
mathematical deficiencies need to be addressed as early as possible
in students’ university lives.
3. The Growth and Expansion of Mathematics Support
Services
To determine the extent of the “mathematics problem”, diagnos-
tic testing has been carried out across Irish third level institutions
since the 1980s. In a study carried out in the University of Lim-
erick (UL) in 1997 (O’Donoghue, 1999), it was revealed that 30%
of first year service mathematics undergraduates were mathemati-
cally underprepared for the demands of their service mathematics
modules. While the support tutorials which were initially provided
indicated improvements in student performance in general, the need
for a one-to-one approach was becoming more critical.
In October 2001, Ireland’s first Mathematics Learning Centre
opened in UL. The Centre, which was based on the model of the
Loughborough University support centre
http://www.mathcentre.ac.uk/
continues to carry out diagnostic testing and uses the results to di-
agnose and support students, as well as for research purposes. The
need for similar type centres was recognised across all higher educa-
tion institutions and most have followed suit.
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The Learner Support Unit at Mary Immaculate College of Edu-
cation was established in 1997 to deliver academic support to degree
level students. Mathematics support provision was first provided by
the unit in 2002/03. Also, in 2002, Dublin Institute of Technology
opened their Students’ Maths Learning Centre for all students par-
ticipating in service mathematics modules. In 2003, the Department
of Computing and Networking in IT Carlow received funding from
the “Information Technology Investment Fund” to set up a “drop-in”
centre to help first year students in programming and mathematics,
the two most problematic subjects. While mathematics support was
on-going in Tallaght Institute of Technology in the 1990s, in 2003 the
Engineering Learning Support Unit was formally established. This
centre was also based on a model inspired by mathematics learning
support in Loughborough University. One of its aims was to provide
mathematics help to engineering students. In January 2005, this
facility was renamed the Learning Support Unit. Also in 2003, the
Department of Mathematics in University College Dublin (UCD)
received Higher Education Authority funding to set up the UCD
Mathematics Support Centre which formally opened on 16th Febru-
ary 2004.
The Maths Learning Centre in Dublin City University (DCU)
originally took the form of Maths Clinics, scheduled two evenings
a week for first year students between 2001 and 2003. The Maths
Learning Centre then opened in February 2004 and was established
as a permanent entity (funded by the Faculty of Science and Health)
in September 2007. Limerick Institute of Technology also launched
its Learning Support Unit in March 2004. The Mathematics Sup-
port Centre (MSC) in the National University of Ireland Maynooth
(NUIM) started on a small scale initially in 2004/2005. It opened on
a larger basis in September 2007 and has grown significantly since
due to student demand. CIT followed closely behind, opening their
Learning Support Centre in September 2005 with a mission to sup-
port students predominantly in Mathematics, Physics, Programming
and Electronics. The Mathematics Learning Centre in Letterkenny
Institute of Technology was formally established in 2006.
In 2001, a total of 95 Higher Education Institutions in the U.K.
were surveyed to investigate the extent to which mathematics sup-
port was being offered. 46 stated that they offered support over and
above traditional lectures and tutorials (Lawson et al., 2001). In
2004, a survey uncovered that 62.3% of 106 U.K. universities stated
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that they were providing some form of mathematics support (Perkin
& Croft, 2004). This represents a 14% increase in supports being
offered over a 3 year period.
Gill et al. (2008) carried out an audit of Mathematics Learn-
ing Support in 13 Irish third level institutions in 2008, many of the
findings are detailed above. Institutes who at the time of writing
had no formal physical presence in terms of a drop-in centre were
on the path to doing so and were providing mathematics support in
the form of support tutorials and online support. Therefore, it is
reasonable to assume that not only are more Higher Education in-
stitutions in Ireland offering support than those detailed above, but
there has been an increase in the number of facilities being provided.
Participants at the 4th Irish Workshop on Maths Learning and Sup-
port Centres at DCU reported on many of these supports, especially
from a technological point of view. Nı´ Fhloinn (2010a) contains an
overview of this conference.
4. The Evaluation of Maths Support Services.
Continuous and thorough evaluations of mathematics support ser-
vices is of critical importance to the establishment of best practice
and the maintenance of these services for the students who need
them. In the previous sections, many of the reasons behind the wide-
spread establishment and development of support services has been
documented. In this section we look at how these services are eval-
uated nationally and internationally and how this research impacts
on the services provided and the establishment of new initiatives.
Lawson et al. (2001 and 2002) give excellent introductory articles
on what the first steps of evaluation should be.
The most basic level of evaluation are the levels of engagement
or attendance figures at the various supports. Most of the services
in Ireland do not have permanent funding, so the maintenance and
analysis of these records is critical. It is both beneficial for the insti-
tution to see the overall levels of engagement, and also for students
to observe that their peers are engaging with these services. The fig-
ures are also vital for the service administrators as they can indicate
the need for additional staff and supports to deal effectively with stu-
dents. This data is recorded in most third level institutes and copies
of the annual audits are available upon request. The importance of
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maintaining these records is evident from the case of a mathemat-
ics support service in Wales. Until recently, they did not maintain
concise and accurate records. They wanted to keep the support as
informal as possible to encourage more students to attend. However,
when their institution conducted an annual review of the service, it
was almost shut down as there was very little evidence (other than
anecdotal) of the numbers attending or the impact of their service.
This centre now maintains a complete and thorough record of usage.
Clearly the number of users of mathematics support services does
not necessarily measure the impact of the supports offered. An ini-
tial step is to consider the impact that services appear to have on
students’ grades and retention rates. It should also be noted at this
stage that it is difficult to evaluate the performance of the services
using students’ mathematics grades alone because so many factors
affect performance on examinations. It is impossible to measure how
much time students spend studying the subject. It is possible that
students who attend the services do better in their exams than those
who do not simply because these students worked harder. With this
in mind, many studies also consider performance on past examina-
tions when comparing the grades of the students who attend the
services with those who do not attend.
A number of studies have been carried out at Irish Universities.
Gill & O’Donoghue (2007) look at various ways of measuring the
success of the support service provided by a mathematics learning
centre. Dowling & Nolan (2006) looked at the pass rates of at-risk
students at DCU, and concluded that their Mathematics Learning
Centre (MLC) made a positive contribution to student retention. Nı´
Fhloinn (2010b) looked at the role of student feedback in evaluation
the effectivenss of DCU MLC, merging qualitative and quantitative
data. Mac an Bhaird et al. (2009) discussed the impact of the
Maths Support Centre (MSC) on the grades of first year students
at NUIM. It appeared to have an impact on the majority of stu-
dents who attended regularly, especially the most at-risk students.
The importance of effectively evaluating such services in Ireland was
highlighted by the 3rd Irish Workshop on Maths Learning and Sup-
port Centres held at NUIM in December 2008. The conference theme
was Is Mathematics Support worthwhile? The speakers presented on
the broad range of the various services provided in Ireland and the
evaluations that are carried out. An overview is available in Mac an
Bhaird & O’Shea (2009).
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In the UK, where mathematics support has a slightly longer his-
tory, more detailed evaluations have been carried out. Pell & Croft
(2008) consider first year Engineering students at Loughborough
University. They estimated that attending the Mathematics Sup-
port Centre improved the pass rate of students by about 3%. Patel
& Little (2006) had similar findings. Lee et al. (2008) used regression
models and found that the results of diagnostic tests and attendance
at Mathematics Support Centres were significant predictors of end of
year results. Parsons (2005) describes how introducing mathematics
support and implementing other changes has had a positive effect
on engineering maths students. There are a number of studies in
other countries also. Terlouw et al. (2008) report on the success of
a special mathematics course designed to help the transition from
second to third level in the Netherlands. MacGillivray & Cuthbert
(2007) report on the initiatives introduced to help engineering stu-
dents in Australia and the found that students who avail of supports
are nearly twice as likely to complete the course and half as likely to
discontinue with engineering.
One of the main developments from these initial studies are ques-
tions regarding the type of student who avails of mathematics sup-
port; whether or not support is reaching its target group; and why
certain students do not avail of support. The benefits of mathemat-
ics support to students with weak mathematical backgrounds is well
documented in Patel & Little (2006), Dowling & Nolan (2006), Lee et
al. (2008) and Mac an Bhaird et al. (2009) for example. Patel (2004)
reports on a study which identifies the effectiveness of combining ap-
propriate mathematical diagnosis with study support. Croft & Grove
(2006) look at the type of students who avail of support. In addition,
some authors have been able to report on the use of support services
by students with strong mathematical backgrounds. Pell & Croft
(2008) consider the number of times first-year Engineering students
attend the Mathematics Support Centre in Loughborough Univer-
sity and the grade they receive on their mathematics modules. They
found that students who received the top grades were more likely to
attend than those who failed or who just passed the module. They
comment that the provision of mathematics support has moved from
a remedial measure to one of enhancement for the whole student co-
hort. Similar results have been reported by MacGillivray (2009). She
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considered the attendance patterns of students, and found that engi-
neering students at the Queensland University of Technology across
all abilities make good use of the support services on offer there.
While the majority of research provides evidence that these sup-
ports are successful, there is also evidence that not all students are
engaging; in particular it should be noted that a significant minority
of at-risk students are neither availing of support nor engaging with
mathematics. Some authors have found that the fear of showing
a lack of knowledge or ability negatively impacts on students’ will-
ingness to ask questions (Ryan et al., 2001). Grehan et al. (2010)
focuses on the fears that students expressed and how these fears pre-
vented them from engaging with mathematics during their first year
at university. This fear manifested itself in four different ways: fear
of failure; fear of showing a lack of knowledge or ability; fear of be-
ing singled out; and fear of the unknown. Students also displayed
a lack of awareness of services or structures within mathematics.
Many of these factors were also identified in a study of students at
Loughborough University (Symonds et al., 2008).
The process of evaluating mathematics support initiatives is clearly
an important and very complex issue. MacGillivray & Croft (2010)
contains a thorough and conclusive overview and analysis of the
issues at hand. The Irish Mathematics Support Network will is-
sue a national questionnaire for support service users in the coming
months, so the impact of services on a national scale can be collated
and analysed. The evaluation of services and the impact on stu-
dents, why they attend or do not attend clearly has very important
implications. It allows the centres to develop best practice and also
allows us to investigate what students really want from the service
we provide.
5. Conclusions.
The area of mathematics support services is clearly crucial to mathe-
matics education at third level, especially considering the large num-
bers of students who are taking service mathematics as part of their
degree. We have given some background and evidence of the “mathe-
matics problem” and the issue it raises at third level. We have talked
about the development of mathematics learning and support services
as a response to these issues and we have presented research which
suggests that students who avail of these supports tend to perform
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better. However, research also indicates that there are more complex
issues involved and further investigations are required.
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